The third report of the National Cholesterol Education Program guidelines recommends calculating the 10-year morbidity of atherosclerotic cardiovascular disease (ASCVD) using risk calculators when treating high blood cholesterol in adults. We analyzed the changes in cardiovascular risk (CVR) among Mexican patients with HIV. Patients and methods: This observational, prospective cohort study compared the CVR after 1 year of antiretroviral treatment among 460 HIV patients from a Mexican clinic. Changes using the ASCVD risk estimator and changes in clinical outcomes were analyzed. The results were categorized as low or high CVR using a cutoff of 7.5%. Results: The CVR initially had a median of 2.3% (interquartile range [IQR]: 1%-4.8%), which changed to 2.4% (IQR: 1.5%-5.5%) after 1 year (P=0.001). After CVR stratification, we found that 84.3% of the patients had a low CVR, and 18% in this subgroup had metabolic syndrome (MS). Moreover, 15.7% had high CVR, and 47% in this subgroup had MS. The 4.3% of patients had an increase in CVR from the low to high subgroup, and 2.6% had a decrease in CVR from the high to low subgroup. Out of all patients, 22.3% had MS. Conclusion: More than 50% of the population had an increase in CVR after 1 year. Of these patients, 4.3% changed from the low to high CVR group. Although the guidelines proposed different time periods for performing CVR estimations, this study showed that such assessments offered valuable clinical data over a relatively short-term period.
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Introduction
Because of the success of easier, less toxic, more effective, highly active antiretroviral therapies (HAARTs), the mortality of people living with HIV (PLWH) and AIDS has declined. 1, 2 The factors that contribute to increased cardiovascular risk (CVR) in PLWH are complex because of inflammatory pathway activation and comorbidities that are associated with risk behaviors and lifestyle habits. 3 It is well known that HAARTs can induce metabolic abnormalities and increase toxicity markers such as serum cholesterol, triglycerides, and hepatic enzymes. 4, 5 Underlying HIV infection per se might also result in an increased risk of CVR. 6 Increases in lipid levels promote lipoatrophy development, lipo-accumulation, and insulin resistance with consequent hyperglycemia and hyperlipidemia. [6] [7] [8] Chronic inflammatory processes in PLWH resulting from an imbalance in immune/inflammatory responses can increase the levels of systemic pro-inflammatory markers and adiponectin. 9 Previous studies suggested that cardiovascular disease (CVD) is approximately 1.5-to 2-fold higher in PLWH vs noninfected people. 10, 11 However, the specific CVR submit your manuscript | www.dovepress.com
Dovepress

1758
Cibrián-Ponce et al factors that result from the metabolic effects of HIV infection and its therapies suggest that useful approaches exist to screen for CVD in PLWH. 10 National and international guidelines propose that multivariate risk tools such as the Framingham equations should be incorporated into CVR assessment. [12] [13] [14] [15] [16] In Mexico, CVR evaluation is recommended each year, 12 whereas Spain recommends evaluation every 2 years. 13 Studies in the US have used the Framingham assessment guidelines to address CVR management. 13 CVR evaluation in Mexican patients has not been documented to date. Nevertheless, studies have reported an increase in cardiovascular events in the United States. 14 Evidence from prospective, observational, and surrogate end point studies suggests that HAARTs are associated with an increased risk of cardiovascular events and are related in part to dyslipidemia. The American College of Cardiology/ American Heart Association (ACC/AHA) clinical guidelines 15 emphasize CVR assessment for two reasons: 1) to address modifiable risk factors for reducing CVR in patients and 2) to demonstrate CVD risk reduction benefits. Both of these factors help determine whether a patient is at high risk and identify how to address any CVR factors present.
14,16 CVD risk reduction must be one of the primary goals of medical care; for that reason, this study sought to analyze the changes in the CVR and clinical outcomes of PLWH attending a specialized clinic over a 1-year period.
Patients and methods Design
An observational and prospective cohort study was conducted to compare CVR among PLWH and clinical outcomes after 1 year of HAART (which is defined as a combination of three or more antiretroviral drugs to inhibit the replication of HIV) at a specialized clinic. The study was approved by the National Ethics Committee on Health Research and the Biosecurity Committee, which both belong to the Mexican Institute of Social Security (IMSS; number: F-CNCI-2015-156). Therefore, the study was performed according to the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. Written informed consent for publication was obtained from all the authors and participants.
Study participants
The sample consisted of registered outpatients from the Retrovirus Clinic of the Regional General Hospital Number 1 of the IMSS in Morelos, Mexico. Patients aged $18 years with complete clinical records were eligible for study inclusion.
Data collection
All patients' clinical records in February 2015 were analyzed; a second data analysis was conducted in February 2016. Each patient had a monthly medical appointment at the Retrovirus Clinic, in which anthropometric and blood pressure (BP) measurements were taken by a nurse. The physician specialist obtained a complete medical interview, physical examination, and laboratory findings from each patient. The patients received their monthly medication based on Mexican guidelines. 12 Other services such as social care and psychology were provided.
Initially, the following information was manually collected: 1) HIV/AIDS diagnosis date; 2) history of CVD (myocardial infarction [MI] , stroke, or an intervention for coronary artery disease), type 2 diabetes mellitus (T2DM), and hypertension diagnosis date; 3) cigarette smoking status; 4) HAART regimen; and 5) hypoglycemic, antihypertensive, and lipid-lowering medication use. + cell count, and metabolic syndrome (MS) profile. CVR calculation was performed using the atherosclerotic CVD (ASCVD) risk estimator recommended by the ACC/AHA clinical guidelines 15 to quantify the estimated 10-year absolute ASCVD risk at and after a 1-year period. The ASCVD estimator is based on a parametric statistical model controlling for multiple CVD risk factors including age, gender, race, TC, HDL-C, systolic BP, hypertension treatment, T2DM status, and smoking history. A CVR value of 7.5% was considered as the cutoff point for this study, because this percentage is used by the ACC/AHA 15 as a reference point for establishing the intensity of lipid-lowering therapy. When the CVR is $7.5%, the use of moderate-to-high statin therapy should be considered; when the CVR is ,7.5%, a low-to-moderate intensity statin can be considered. In this study, ,7.5% values were considered as "low CVR", and the $7.5% values were considered as "high CVR".
Study variables
The 
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Changes in cardiovascular risk and clinical outcomes in a HiV/aiDS use of lipid-lowering medications; 4) serum FG $100 mg/dL, physician-diagnosed diabetes or use of diabetic medications; 5) HDL-C ,50 mg/dL in women or ,40 mg/dL in men. These criteria reference values were used to compare the initial and 1-year period data as defined by the NCEP-ATP III criteria. 17 
Statistical analyses
Categorical variables were expressed as frequencies and percentages. The Pearson's chi-squared and Fisher's exact tests were used to calculate 95% CI for categorical variables. Non-normal distributed continuous variables were expressed as medians and interquartile ranges (IQRs), and differences were determined using Wilcoxon signed-rank test with a 5% error. All statistical analyses were performed using Minitab version 17 for Windows (Statistical software, State College, PA, USA).
Results
The sample consisted of 460 patients: 79.3% were men and 20.7% were women. The median age of the sample was 43 years (IQR: 34-52 years); women (46 years) were older than men (42 years) on average (P,0.001). Ninety-one (19.7%) patients were current smokers, 71 (15.4%) patients received antihypertensive treatment, 35 (7.6%) patients received T2DM treatment, and 219 (47.5%) patients received lipid-lowering treatment. We found MS and CVD event rates of 22.3% and 2.6%, respectively. The HAARTs applied in the current sample had a median duration of 6 years (IQR: 3-14 years); nucleoside reverse transcriptase inhibitor (NRTI) plus protease inhibitor (PI) was the most common therapy ( Table 1) .
The overall median CVR at baseline was 2.3% (IQR: 1%-4.8%), with a range of 0.2%-50.1%; after 1 year, the median was 2.4% (IQR: 1.1%-5.5%), with a range of 
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Cibrián-Ponce et al 0.2%-33.2% (P=0.001). At the beginning, the patients with low CVR comprised 84.3% of the sample, and the group with high CVR comprised 15.7%. Patients with low CVR had a higher proportion of one or two MS risk factors and a higher MS percentage (18%) compared with the high CVR patient group (P,0.001). Lipid-lowering treatment was found in similar proportions between the low and high CVR groups. After 1 year, we found that the low CVR group showed a CVR increase from 2.3% to 2.7% (P,0.001), and the high CVR group showed a CVR decrease from 16% to 14.2% (P,0.001).
The analysis of the CVR changes over the 1-year period showed that 84.3% (388) of study patients were classified as low CVR at baseline. We found that 34.3% (133/388) of study patients showed a decrease in CVR (P,0.001), whereas 57.7% (224/388) of study patients showed an increase in CVR (P,0.001). Within the latter group, 8.9% (20/224) patients had an increase in CVR .7.5%.
We found that 15.7% (72) study patients showed high CVR. Of these patients, 62.5% (45/72 patients) showed a decrease in CVR, and 24.4% (11/45) of patients switched to a low CVR value (Figure 1 ).
We found an increase in FG levels in the low and high CVR groups (P,0.05). The median triglyceride values in the high CVR group decreased (P,0.05) after a 1-year period ( Table 2) .
We performed a subgroup analysis with regard to extreme changes. Twenty patients had an increase in their CVR above the 7.5% value, and eleven had a decrease in their CVR below the 7.5% cutoff. In the low CVR subgroup, TC and BP increased (P,0.05). The high CVR group showed a decrease in TC, triglyceride levels, and BP (P,0.05; Table 3 ).
Discussion
Although some studies have suggested an association between MS and the risk of CVD and diabetes in PLWH, the role of MS as an independent predictor of CVD risk is unclear. 20 According to the NCEP-ATP III criteria, the frequency of MS in this cohort presents an intermediate tendency compared with other studies. [18] [19] [20] Although the high CVR group reported large numbers of antihypertensive, hypoglycemic, and lipid-lowering prescriptions, the prevalence of MS was high most likely because of the extended time of HAART use and time of 
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Changes in cardiovascular risk and clinical outcomes in a HiV/aiDS HIV diagnosis. [20] [21] [22] The presence of MS can increase CVD and diabetes risks. 19, 20 After CVR stratification, the analysis showed a significant CVR increase in 57.7% of the patients in the low CVR group after a 1-year period.
In the high CVR group, we found that PI plus NRTI was the most frequently used HAART, which was consistent with the Data Collection of Adverse Events due to Anti-HIV Drugs (DAD) study 6 and other studies, [23] [24] [25] in which the use of PI, a non-NRTI (NNRTI), or both, increased the CVD prevalence. Furthermore, when a PI, an NNRTI, or both are prescribed, the risk of MI increased up to 26% each year. 26 Our study found an MI prevalence of 2.6%, which was potentially related to the previous use of PI and NNRTI.
The results of a T2DM diagnosis in our study were not surprising because of the elevated prevalence of this disease in Mexico; however, it differed from those in the DAD study. 27 The FG increased in the low CVR group; however, this value remained at a controlled level according to the NCEP-ATP III recommendations. This increase might be the result of inducing decrements in insulin sensitivity resulting from PI treatment use. 8, 27 The low CVR group in our study showed a significant increase in TC, and this factor was one of those that significantly changed among the patients who showed extreme changes in CVR. The NRTI + PI regimens were mostly used for the low and high CVR groups as in previous studies, 6, 8 in which patients undergoing this regimen showed increases in TC levels compared with naive patients. HAARTs might contribute to CVD associated with an increased risk of atherosclerosis. 26, 28 A triglyceride reduction was found in the low and high CVR groups, but it was not enough to achieve the NCEP-ATP III goals, in which the reduction was apparently due to the wide use of statin therapy. Moreover, its use The CD4 + cell count of our sample increased after a 1-year period. Although this result was not significant, it revealed a desirable immunological trend in these patients. Previous reports have shown that CVR factors and a low CD4 + cell count are independently associated with the risk of CVD events. 29 Better approaches for analyzing the immunological contributions from CD4 + cells are required. Our results provide valuable information concerning the identification of CVR factors in a population of Mexican PLWH, suggesting that the assessment of such risk factors leads to CVR improvements and, consequently, CVD prevention. Although the NCEP-ATP III results strongly suggest measuring lipid profiles, they do not provide specific recommendations regarding how often CVR should be addressed in PLWH. However, our findings suggest that a CVR assessment each year is reliable enough to detect the variations that can lead to CVD.
Study limitations
The design used for this study was limited to only observing and analyzing CVR changes; it did not analyze the therapeutic interventions performed during the year. Clinical information was missing from patient's records, including family histories of dyslipidemia and T2DM in addition to low-density lipoprotein cholesterol (LDL-C) measurements. Information about patients' alcohol use was also missing. It was not possible to completely analyze the quality of the lipid-lowering treatments in the study sample because of the missing data. Our study did not have a control group.
Conclusion
More than 50% of PLWH in this sample had an increase in CVR after 1 year. Of these patients, 4.3% were those who changed from the low to high CVR group. The CVR estimator showed usefulness as a potential routine CVR assessment tool in the studied Mexican population. The opportune assessment of the risk factors that determine increases in CVD among PLWH in addition to the use of the CVR estimator should be employed routinely by medical practitioners working in the HIV/AIDS field. Opportune detection and interventions that address modifiable risk factors should be implemented and evaluated to improve the patients' quality of life. Although the guidelines proposed different time periods for performing CVR estimations, this study showed that such assessments offered valuable clinical data over a relatively short-term period. 
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Availability of data and materials
All the data can be obtained from the first author and corresponding author on request or http://doi.org/10.3886/ E101082V1.
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